Structural and functional analysis of poly(ADP ribose) polymerase: an immunological study.
Poly(ADP ribose) polymerase (EC 2.4.2.30) was studied using monoclonal antibodies for three different epitopes on the enzyme. The epitopes were mapped in relation to the functional domains of the protein and the inhibitory properties of the antibodies. The intranuclear and interspecies immunoreactivity of the enzyme was also investigated. The epitope of antibody 2 was mapped to the 17 kDa fragment generated by chymotryptic digestion of the C-terminal 54 kDa NAD-binding domain. Antibody 9 binds to the N-terminal 29 kDa fragment of the DNA binding domain and inhibits the enzyme activity by 80%. This antibody was used to purify poly(ADP ribose) polymerase by immunoaffinity chromatography. The third antibody binds to a central 36 kDa fragment that possesses part of the DNA-binding domain and the automodification domain. This antibody increases the enzymatic activity by 30%. An analysis of the species cross-reactivity of the antibodies was carried out by immunoblot analysis of nuclear proteins. Antibody 10 binding was detected in rat FR3T3 cells, Chinese hamster ovary cells (CHO) and epidermoid carcinoma lung human cells (CALU-1). The other two antibodies are specific for the human and bovine enzymes. Western blot analysis showed the association of poly(ADP ribose) polymerase with residual nuclear material obtained after nuclease treatment and high-salt extraction. Immunofluorescence studies with the three different monoclonals demonstrated that accessibility of the epitopes varies in the nucleus.